Introduction
The first ischemia due to thrombosis in the superior mesenteric vein was reported by Warren and Eberhard in 1935 [1] . This type of venous ischemia represents 5-15% of all mesenteric ischemia [1, 2] . We report two cases of thrombosis of the superior mesenteric vein after sleeve gastrectomy, discussing the pathophysiology, the diagnosis, the etiology and treatment from a literature review.
Case Reports

Case 1
A 40-year-old patient underwent a laparoscopic sleeve gastrectomy for the treatment of obesity (BMI 41 kg/m 2 , decision validated upon multidisciplinary meeting). The patient was an active smoker, had a paired sleep apnea syndrome and a treated depressive disorder. The surgical procedure was simple with an operative time of 60 min. The immediate postoperative course was simple and uneventful, and the hospitalization ended on the fifth day. One month later, the patient was asymptomatic and lost 15 kg. The patient was again admitted to emergency on the 40th postoperative day for mild abdominal pain associated with nausea. The abdomen was soft; the patient was afebrile and not tachycardic. The abdomen without preparation found some dilated bowel loops. Biology found a moderate leukocytosis without other abnormalities. The computed tomography (CT) found a thrombosis of the superior mesenteric vein associated to a thickened jejunal loop (Fig. 1) . The patient was not left empty stomach. The treatment consisted of intravenous heparin therapy that had a favorable result and a week of hospitalization with the administration of antivitamin K. The etiologiy, made after the introduction of heparin therapy, was negative. The patient was advised to stop smoking. Three months later, the patient was asymptomatic still under antivitamin K. A CT scan control is provided on the sixth postoperative month.
Case 2
A 47-year-old woman underwent a laparoscopic sleeve gastrectomy for the treatment of obesity (BMI 43 kg/m 2 without comorbidity, decision validated upon multidisciplinary meeting). This patient had a treatment of an oral contraceptive. The laparoscopic sleeve gastrectomy was performed without difficulty, with an operating time of 60 min. The immediate postoperative course was uneventful and the hospitalization ended on the seventh postoperative day. The patient was hospitalized again in emergency, on the seventeenth postoperative day for epigastric pain and left hypochondrium that suddenly appeared 5 days before. It was a transfixing pain, associated with a low-grade fever (38 °C) and chills. The patient was neither tachycardic nor dysphagic nor dyspneic. The abdomen was painful with epigastric defense. Biology found hyperleukocytosis and an increased CRP. A CT scan with injected contrast product found inflammation of the cephalic peripancreatic fat, a portal thrombus at the junction of the superior mesenteric vein and spleno-mesenteric trunk, a permeable portal trunk and no sign of digestive distress (Fig.  2) . Oral contraception was stopped; the thrombosis review was performed prior to the initiation of an anticoagulant treatment that combined a subcutaneously curative low molecular weight heparin and an antivitamin K treatment. The clinical result was favorable, with pain relief in 48 h. Feeding was resumed after 48 h. During the first postoperative month, the patient did not show any warning digestive sign, with a weight loss of 10 kg. The etiology was negative. An abdominopelvic CT scan control 1 month later showed the disappearance of the portal thrombus in the mesenteric vein, a free and permeable pedicle portal vein, but found thrombosis on the right portal branch (left portal branch permeable), with a right hyperdense liver lobe (Fig. 3) . Treatment with vitamin K was maintained.
Discussion
The most frequent complications following sleeve gastrectomy are fistula and hemorrhage. Thrombosis of the superior mesenteric vein is exceptional, potentially severe [3] . This type of ischemia has been described after bariatric surgery: sleeve gastrectomy, gastric bypass Y, duodenal switch [4, 5] . In these cases described above, the diagnosis was made between the 13th and 30th postoperative day. The pathophysiology of thrombosis of the superior mesenteric vein is multifactorial. The laparoscopic abdominal pressure (> 14 mm Hg), associated with a marked position in bariatric surgery, reduces the venous flow by 50% which may increase the risk of thrombosis. Indeed, hypercapnia induced by CO 2 insufflation causes sympathetic vasoconstriction, which increases peripheral resistance, average arterial pressure, pulmonary arterial pressure and pulmonary capillary wedge pressure [6] . In addition, soft tissue trauma during surgery (manipulation of the small intestine during short gastric bypass or duodenal switch) releases tissue factors that could cause a mesenteric venous thrombosis in patients with a previously undiagnosed hypercoagulable state [5] . Portal venous flow is affected by increased intraabdominal pressure with carbon dioxide pneumoperitoneum. Finally, obesity itself causes a pro-inflammatory status and an increase in intra-abdominal pressure which are risk factors for venous thrombosis. The steep reverse-Trendelenburg position during laparoscopic bariatric surgery may augment the flow effects of pneumoperitoneum.
The clinical signs of mesenteric venous ischemia are variable and nonspecific. In the presence of abdominal pain of unknown etiology, we shall know how to suggest the diagnosis of a portal vein thrombosis. In case of intestinal ischemia, pain, which is always present, contrasts the absence of physical signs [7, 8] . It can be associated with nausea, vomiting, diarrhea, high or low gastrointestinal hemorrhage [9] . The presumptive diagnosis is often that of perforated ulcer, or acute pancreatitis [10] . Biology shows leukocytosis in half of patients and elevated lactate in one-third of patients [9] . The hyperleukocytosis was present in the two cases. In obese patients the reference radiological examination is the CT with vascular injection [11, 12] . In cases of venous thrombosis, it highlights an endovenous hypodense image that does not show contrast (luminal defect related to the presence of the clot) and a thickening of the walls of the small intestine (Fig. 1) [13] .
Familiarity with this dangerous entity is important. Prompt diagnosis and care, initiated by a high index of suspicion, is crucial .The treatment of acute intestinal ischemia of venous origin has evolved in the last years [14] . It is now mainly medical. In case of early diagnosis and an abdomen that is "not acute" and presented no infarction, two non-operative treatments may be considered: thrombolysis and systemic heparin [7, 13] . This anticoagulation treatment should be started only next to hemostasis tests, the thing that was not done in our first case. The activated partial thromboplastin time should be two times the normal [15] . Thrombolytic therapy in the mesenteric system has limited indications [16] . Surgical exploration by laparoscopy is useful in acute abdomens but remains of rare use and is still being discussed in this indication because the hypertension associated with insufflation could theoretically worsen venous ischemia [17] . Surgical exploration consents the lesions assessment with two possible outcomes: 1) in cases of localized intestinal necrosis, treatment consists of a resection and immediate restoration of digestive continuity; 2) when the ischemic or infarcted intestine segment is extended, the limits of resection are difficult to predict. In all cases the resection should be efficient to avoid "short bowel syndrome". Some teams are partisans of a resection followed by a gastrointestinal bypass, associated with an immediate heparin treatment ensued by a second laparotomy 12 -24 h later [9] . Finally in case of venous infarction, it is possible to perform a surgical method halfway between the Thiry-Vella technique and Mulholland technique (high jejunostomy). The idea is to put to rest the ischemic intestine, performing either a double exclusionary stoma brought up (jejunostomy) and taken down (ileostomy) is a simple high stoma. These techniques are then used to monitor the intestinal vitality by the appearance of the stoma. In cases already recently described after bariatric surgery, treatment was medical in five cases and chirurgical in one case (intestinal resection in the aftermath of a Y gastric bypass).
The etiology of portal thrombosis must be done before the introduction of heparin therapy which is not always possible in emergency (case 1). This assessment is important because 20-35% of thrombosis results from primary causes [18] . The results should include local factors (intra-abdominal infection or malignancy), general factors (constitutional deficits in protein C, protein S and antithrombin III, a myeloproliferative disorder that can be latent) [19] . It was negative in both our cases, but in the first case, etiology was made after the introduction of heparin therapy that could skew the results. Prognostic factors of these venous thromboses are early diagnosis, etiology, scope and speed of thrombosis installation and early treatment [16, 19] . In case of active smoking and being on an oral anti-contraception treatment, their cessation must be affirmed to the patient when done.
Thrombosis of the superior mesenteric vein after bariatric surgery is a diagnosis that one should know how to raise in front of any postoperative abdominal pain. It is confirmed by CT scan. Treatment is primarily medical. An obese patient with a history of thrombosis should receive a complete etiology of these thromboses before bariatric surgery. Abnormal blood dirt, an active smoking fat woman having oral contraceptive, or a patient with a history of recurrent venous thrombosis may be a relative contraindication against a complex bariatric surgery with digestive bypass.
